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DETAILED ACTION 



1 . The Response to an Office Action filed 04/07/06 has being acknowledged and 
claims 1-14 are pending in the application. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shi 
et al. (U.S. 6,746,896) in view of Admitted Prior Art (APA) as previously cited. 

Regarding claim 1 , Shi (Fig. 2) discloses a method of surface-mounting 
semiconductor chips on a PCB, including mounting a flip chip type semiconductor chip 
on the PCB comprising: forming a solder bump on a conductive contact area of each 
semiconductor chip on a back of a semiconductor wafer 100 mounted with a plurality of 
semiconductor chips (Fig. 2, column 5, lines 6-9); injecting underfill material on the area 
of the semiconductor wafer 100 formed with the solder bump 110 (Fig. 2, column 5, 
lines 9-16); hardening the underfill material partially to have a cohesive property 
(column 5, lines 15-16 and lines 33-67); severing the semiconductor wafer into the 
plurality of the semiconductor chips (column 5, lines 20-30); arranging the severed 
semiconductor chips having the hardened underfill material on the PCB (Fig. 2, column 
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5, lines 29-32); and heating the PCB at a predetermined temperature (column 5, lines 
33-36). 

Shi (Fig. 2) discloses a method of surface-mounting semiconductor chips on a 
PCB, including mounting a flip chip type semiconductor chip on the PCB, but fails to 
disclose a flip chip type semiconductor chip on the PCB mounted with electronic 
components. 

However, APA (Fig. 2) shows that a PCB 400 is mounted with a semiconductor 
chip 200 and other electronic components 300 (see Background of the invention, 
paragraph [0007], lines 2-4) in a desired electronic application. Accordingly, it would 
have been obvious to one having ordinary skill in the art at the time of the invention was 
made to modify the process of forming the device of Shi by forming a flip chip type 
semiconductor chip on the PCB mounted with electronic components in order to 
electrically connect the semiconductor chip to the electronic components, as taught by 
APA. 

Regarding claim 2, Shi discloses that the predetermined heating temperature is 
above the temperature of a melting point of the solder bump (column 6, lines 8-11). 

Regarding claim 3, Shi (Fig. 2) discloses that the underfill material is solidified 
during the heating (column 5, lines 15-16 and column 6, lines 19-21). 
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4. Claims 4-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shi 
et al. (U.S. 6,746,896) in view of Farnworth (U.S. 6,881 ,607) as previously cited. 

Regarding claim 4, Shi (Fig. 2) discloses a process of preparing a wafer to be 
used for surface mounting a semiconductor chip on a PCB comprising: forming a 
plurality of solder balls 1 10 on a surface of a semiconductor wafer 100 (Fig. 2, column 

5, lines 6-9); coating the surface of the semiconductor wafer formed with the solder balls 
1 10 with underfill material (column 5, lines 9-16); curing the underfill material (column 5, 
lines 33-67). 

Shi does not disclose a step of curing the underfill material to achieve a semisolid 

state. 

However, Farnworth (Figs. 9-1 1 ) teaches a method for underfilling and 
encapsulating flip-chip configured semiconductor device mounted on a carrier substrate 
to form semisolid dam structure of photopolymeric material to entrap liquid (see 
Abstract) by using the laser light beam 1 12 to cure liquid resin 60 to at least a semisolid 
state (column 14, lines 42-45). Accordingly, it would have been obvious to one having 
ordinary skill in the art at the time of the invention was made to modify the process of 
Shi by performing a step of curing the underfill material to achieve a semisolid state 
because such curing the underfill material would provide a void-free dielectric underfill 
structure, as taught by Farnworth (column 5, lines 26-29). 

Regarding claim 5, Shi discloses that a temperature to cure the underfill material 
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to a semisolid state is lower than a reflow temperature of the solder balls (column 6, 
lines 8-11). 

Regarding claim 6, Shi (Fig. 2) discloses further comprising: severing the 
semiconductor wafer into the plurality of the semiconductor chips (column 5, lines 20- 
30); arranging the plurality of semiconductor chips on the PCB (column 5, lines 29-32); 
and raising the temperature of the PCB to a predetermined temperature (column 5, lines 
33-36). 

Regarding claims 7 and 12, Shi discloses that the predetermined temperature is 
above the reflow temperature of the solder balls (column 6, lines 8-1 1 ). 

Regarding claim 8, Shi discloses that the underfill is cured to a solid state at the 
predetermined temperature (column 5, lines 15-16). 

Regarding claim 9, Shi discloses that the height of the underfill coating is 
approximately equal to the height of the solder balls (see Fig. 2). 

Regarding claim 10, Farnworth (Fig. 1 1 ) discloses that the height of the underfill 
coating 60 is above the height of the solder balls 30. 
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Regarding claims 11-14, Shi (Fig. 2) discloses a process of surface mounting flip 
chip type semiconductor chips on a PCB comprising: forming a plurality of solder bumps 
1 10 on a surface of a flip chip type semiconductor wafer (column 5, lines 6-9); injecting 
the surface of the flip chip type semiconductor wafer 100 formed with solder bumps 110 
with underfill material to a height approximately equal to the solder bumps (Fig. 2, 
column 5, lines 9-19); curing the underfill material (column 5, lines 33-67); severing the 
flip chip type semiconductor wafer 100 into a plurality of flip chip semiconductor chips 
(column 5, lines 20-30); arranging the plurality of flip chip semiconductor chips on the 
PCB (Fig. 2, column 5, lines 29-32); and raising the temperature of the PCB to a 
predetermined temperature (column 5, lines 33-34). 

Shi does not disclose a step of curing the underfill material to achieve a semisolid 

state. 

However, Farnworth (Figs. 9-11) teaches a method for underfilling and 
encapsulating flip-chip configured semiconductor device mounted on a carrier substrate 
to form semisolid dam structure of photopolymeric material to entrap liquid (see 
Abstract) by using the laser light beam 112 to cure liquid resin 60 to at least a semisolid 
state (column 14, lines 42-45). Accordingly, it would have been obvious to one having 
ordinary skill in the art at the time of the invention was made to modify the process of 
Shi by performing a step of curing the underfill material to achieve a semisolid state 
because such curing the underfill material would provide a void-free dielectric underfill 
structure, as taught by Farnworth (column 5, lines 26-29). 
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Response to Arguments 

Applicant's arguments with respect to claims 1-14 have been considered. 

5. Applicant argues that the proposed combination fails to teach or suggest that 
severing the semiconductor wafer into the plurality of the semiconductor chips. 

This argument is not persuasive because Shi clearly states at column 5, lines 20- 

31: 

"Next, at step CC the entire solid WLCFU material coated wafer is diced (singulated) into 
individual chips without damaging the coated WLCFU layer to produce a diced wafer 130 ... After 
the individual chip is picked, aligned, and placed on a circuit board or substrate at steps EE and 
FF S the fluxable tacky film can hold the chip to the circuit board and maintain the alignment". 

Therefore, Shi clearly teaches that the wafer is singulated or severed "into 
individual chips" as claimed. 

6. Applicant also argues that it would not be obvious to combine the applied 
references because none of the applied references teach or suggest coating the surface 
of the semiconductor wafer with underfill material and curing the underfill material to 
achieve a semisolid state. 

This argument is not persuasive because of the following reasons: 
First, in contrary to Applicant's assertion, Farnworth (Fig. 10) clearly discloses 
the steps of coating the surface of the semiconductor wafer 20 with underfill material 60 
and curing the underfill material 60 to achieve a semisolid state (column 14, lines 41- 
44). And, 
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Second, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, the motivation of 
providing a void-free dielectric underfill structure by curing the underfill material to 
semisolid state (as taught by Farnworth, column 5, lines 26-29) would motivate one 
skilled in the art to combine the references as suggested. 

The rest of applicant's arguments have been addressed and considered in the 
rejections shown above. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Theresa T. Doan whose telephone number is (571) 272- 
1704. The examiner can normally be reached on Monday to Friday from 7:00AM - 
4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, WAEL FAHMY can be reached on (571 ) 272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Theresa Doan 



June 19, 2006. 



